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### status: Path 1 of [Dialog Information Services via Modem] 

### Status: Initializing TCP/IP using (UseTelnetProto 1 ServicelD pto-dialog) 
Trying 31060000009999 ... Open 

DIALOG INFORMATION SERVICES 
PLEASE LOGON: 

******** HHHHHHHH SSSSSSSS? 
### Status: Signing onto Dialog 

ENTER PASSWORD: 

******** HHHHHHHH SSSSSSSS? 
Welcome to DIALOG 
### Status : Connected 



Dialog level 02.05.22D 

Last logoff: 03jul02 07:23:39 
Logon fileOOl 08jul02 10:37:27 

*** ANNOUNCEMENT *** 

★ + 

— Important Notice for Japanese KMKNET Users 
KMKNET will be terminated on 5/31/02. Please 
switch to DLGNET. Please refer to the G-Search 
home page at http : //www, g-search . or , jp 
for more information. 

— SourceOne patents are now delivered to your 
email inbox as PDF replacing TIFF delivery. 

See HELP SOURCEl for more information. 

★ * * 

— Important news for public and academic 

libraries. See HELP LIBRARY for more information. 

★ ★ ★ 

— Important Notice to Freelance Authors — 
See HELP FREELANCE for more information 

For information about the access to file 43 please see Help News43. 
★ ★* 

NEW FILES RELEASED 
***AGROProjects (File 235) 

***ARCHIVES OF DERMATOLOGY - SUBSCRIBERS (File 787) 
***ARCHIVES OF GENERAL PSYCHIATRY -SUBSCRIBERS (File 794) 
***ARCHIVES OF INTERNAL MEDICINE - SUBSCRIBERS ( File 795) 
***ARCHIVES OF NEUROLOGY - SUBSCRIBERS (File 796) 
***ARCHIVES OF OPHTHALMOLOGY - SUBSCRIBERS (File 797) 
***ARCHIVES OF OTOLARYNGOLOGY - SUBSCRIBERS ( File 798) 
***ARCHIVES OF PEDIATRIC & ADOLESCENT MEDICINE- 
Subscribers (File 789) 

***ARCHIVES OF SURGERY - SUBSCRIBERS (File 800) 

***JAMA - Journal of the American Medical Association - 

Subscribers (File 785) 
***MIRA (File 81) 

***TRADEMARKSCAN- Japan (File 669) 
UPDATING RESUMED 

***Delphes European Business (File 481) 

★ *★ 

RELOADED 

***CANCERLIT (File 159) 

***CLAIMS/US PATENTS (Files 340, 341, 942) 
***Kompass Western Europe (File 590) 
***D&B - Dun*s Market Identifiers (File 516) 
***Zoological Record Online (File 185) 



REMOVED 

***Lancet (File 457) 
***Los Angeles Times (File 630) 
***Baton Rouge Advocate (File 382) 
***Washington Post (File 146) 
***Books in Print (File 470) 
***Court Filings (File 793) 

★★★Publishers, Distributors & Wholesalers of the U.S. (File 450) 
***State Tax Today (File 791) 
***Tax Notes Today (File 790) 
***Worldwide Tax Daily (File 792) 

***New document supplier*** 

IMED has been changed to INFOTRIE (see HELP OINFOTRI) 



>>>Get immediate news with Dialog's First Release 

news service. First Release updates major newswire 
databases within 15 minutes of transmission over the 
wire. First Release provides full Dialog searchability 
and full-text features. To search First Release files in 
OneSearch simply BEGIN FIRST for coverage from Dialog's 
broad spectrum of news wires. 

»> Enter BEGIN HOMEBASE for Dialog Announcements «< 

»> of new databases, price changes, etc. <<< 
★ ★ ★ ★ 

KWIC is set to 50. 
HILIGHT set on as 

★ ★ ★ ★ ★ ★ 



File 1:ERIC 1966-2002/ Jun 06 

(c) format only 2002 The Dialog Corporation 



Set Items Description 



Cost is in DialUnits 
?b 155, 5, 73 

08jul02 10:37:46 User259876 Session D364.1 
$0.32 0.093 DialUnits Filel 
$0.32 Estimated cost Filel 
$0.07 TELNET 

$0.39 Estimated cost this search 

$0.39 Estimated total session cost 0.093 DialUnits 



SYSTEM: OS - DIALOG OneSearch 

File 155:MEDLINE(R) 1966-2002/ Jul Wl 
♦File 155: Daily alerts are now available. This file has 
been reloaded. Accession numbers have changed. 

File 5:Biosis Previews(R) 1969-2002/Jun W5 
(c) 2002 BIOSIS 

File 73:EMBASE 1974-2002/ Jun W5 

(c) 2002 Elsevier Science B.V. 
♦File 73 : For information about Explode feature please 
see Help News73. 



Set Items Description 



?s (needleless (w) injection) or ( (transdermal or biolistic) (w) delivery) 
451 NEEDLELESS 
614394 INJECTION 

57 NEEDLELESS (W) INJECTION 
17419 TRANSDERMAL 
897 BIOLISTIC 



344713 DELIVE 

2206 (TRANSDERMAL OR BIOLISTIC) (W) DELIVERY 

51 2263 (NEEDLELESS (W) INJECTION) OR ( (TRANSDERMAL OR 

BIOLISTIC) (W) DELIVERY) 
?s si and ( (densified or compacted) (w) particle) 
2263 SI 

139 DENSIFIED 
3732 COMPACTED 
130074 PARTICLE 

1 (DENSIFIED OR COMPACTED) (W) PARTICLE 

52 0 SI AND ((DENSIFIED OR COMPACTED) (W) PARTICLE) 
?s (densified or compacted) (w) particle 

139 DENSIFIED 
3732 COMPACTED 
130074 PARTICLE 

53 1 (DENSIFIED OR COMPACTED) (W) PARTICLE 
?t s3/3,k/all 



3/3, K/1 (Item 1 from file: 73) 

DIALOG (R) File 73:EMBASE 

(c) 2002 Elsevier Science B.V. All rts . reserv. 



10738296 EMBASE No: 2000218317 

A new model for the hardness of a * compacted* *particle* system, applied 
to tablets of pharmaceutical polymers 

Kuentz M. ; Leuenberger H. 

H. Leuenberger, Pharma Center, University of Basel, Klingelbergstrasse 

50, CH-4056 Basel Switzerland 

AUTHOR EMAIL: leuenberger@ubaclu . unibas . ch 

Powder Technology ( POWDER TECHNOL. ) (Switzerland) 21 AUG 2000, 111/1-2 
(145-153) 

CODEN: POTEB ISSN: 0032-5910 

PUBLISHER ITEM IDENTIFIER: S0032591000002503 

DOCUMENT TYPE: Journal; Article 

LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 

NUMBER OF REFERENCES: 28 



A new model for the hardness of a * compacted* *particle* system, applied 
to tablets of pharmaceutical polymers 

?ds 

Set Items Description 

51 2263 (NEEDLELESS (W) INJECTION) OR ( (TRANSDERMAL OR BIOLISTIC) (- 

W) DELIVERY) 

52 0 SI AND ( (DENSIFIED OR COMPACTED) (W) PARTICLE) 

53 1 (DENSIFIED OR COMPACTED) (W) PARTICLE 
?s si and ( (hydraulic or tablet or rotary) (w) press) 

2263 SI 
20704 HYDRAULIC 
31635 TABLET 
8722 ROTARY 
81674 PRESS 

331 ((HYDRAULIC OR TABLET) OR ROTARY) (W) PRESS 
S4 0 SI AND ((HYDRAULIC OR TABLET OR ROTARY) (W) PRESS) 

?ds 



Set Items Description 

51 2263 (NEEDLELESS (W) INJECTION) OR ( (TR7\NSDERMAL OR BIOLISTIC) (- 

W) DELIVERY) 

52 0 SI AND ((DENSIFIED OR COMPACTED) (W) PARTICLE) 

53 1 (DENSIFIED OR COMPACTED) (W) PARTICLE 

54 0 SI AND ((HYDRAULIC OR TABLET OR ROTARY) (W) PRESS) 
?logof f 

08jul02 10:40:58 User259876 Session D364.2 
$0.62 0.194 DialUnits Filel55 
$0.62 Estimated cost Filel55 



$1.26 0.2HpbialUnits FileS 
$1.26 Estimated cost FileS 

$2.21 0.246 DialUnits File73 
$2.50 1 Type(s) in Format 3 

$2.50 1 Types 
$4.71 Estimated cost File73 

OneSearch, 3 files, 0.665 DialUnits FileOS 
$0.86 TELNET 

$7.45 Estimated cost this search 

$7.84 Estimated total session cost 0.758 DialUnits 



### Status: 



Signed Off. (4 minutes) 



18/3, K/1 (Item 1 from file: 155) 

DIALOG (R) File 155 : MEDLINE ( R) 

(c) format only 2000 Dialog Corporation. All rts. reserv. 

08625336 96177335 

Cell -free cloning and *biolistic* inoculation of an infectious cDNA of 
potato virus Y, 

Fakhfakh H; Vilaine F; Makni M; Robaglia C 
Laboratoire de Genetique, Universite de Tunis, Tunisia. 
Journal of general virology (ENGLAND) Mar 1996, 77 ( Pt 3) p519-23, 
ISSN 0022-1317 Journal Code: I9B 
Languages : ENGLISH 
Document type: JOURNAL ARTICLE 

Cell-free cloning and *biolistic* inoculation of an infectious cDNA of 
potato virus Y. 

... cloning in Escherichia coli cells. A full-length 9.7 kb PVY cDNA was 
obtained by reverse transcription polymerase chain reaction (RT-PCR) from 
the *RNA* of PVY (tuber necrotic strain, PVYNTN) . Double-stranded *DNA* 
fragments were used as primers (ds megaprimers ) , to include signals for 
transcription in vivo (a cauliflower mosaic virus 35S *RNA* promoter and a 
nopaline synthase terminator) in the final PCR product. *Biolistic* 
bombardment with a helium ^particle* gun was used to inoculate the 
amplified product to detached tobacco leaves. Inoculation of tobacco plants 
with ground inoculated leaves followed by northern blot, ELISA and 
immuno-electron microscopy demonstrated that the *DNA* was highly 
infectious with up to 90% of bombarded leaves containing the virus. This 
methodology will allow the use of reverse genetics in the study of 
PVY-plant interactions and will also be useful for obtaining infectious 
cDNA from other viruses with large *RNA* genomes. 

Descriptors: Cloning, Molecular — Methods — MT; **DNA*, Complementary 
— Genetics — GE; **DNA*, Viral — Genetics — GE; ^Polymerase Chain Reaction 
--Methods — MT; *Potyvirus--Genetics — GE; *DNA* Primers; Molecular Sequence 
Data; *RNA* -Directed *DNA* Polymerase; Tobacco — Virology — VI 

Enzyme No.: EC 2.7.7.49 (*RNA*- Directed *DNA* Polymerase) 

Chemical Name: *RNA*-Directed *DNA* Polymerase; (*DNA* Primers; (*DNA*, 
Complementary; (*DNA*, Viral 



18/3, K/2 (Item 2 from file: 155) 

DIALOG (R) File 155 zMEDLINE (R) 

(c) format only 2000 Dialog Corporation. All rts. reserv. 

08609944 96118928 

*Biolistic* transformation of the obligate plant pathogenic fungus, 
Erysiphe graminis f.sp. hordei. 

Christiansen SK; Knudsen S; Giese H 

Plant Genetics Section, Environmental Science and Technology Department, 
Riso National Laboratory, DK-4000 Roskilde, Denmark. 

Current genetics (UNITED STATES) Dec 1995, 29 (1) plOO-2, ISSN 
0172-8083 Journal Code: CUG 

Languages : ENGLI SH 

Document type: JOURNAL ARTICLE 

*Biolistic* transformation of the obligate plant pathogenic fungus, 
Erysiphe graminis f.sp. hordei. 

^Particle* gun acceleration appears to be a possible way to transform 
mycelium cells of obligate plant parasites growing on host surfaces. GUS 
expression was obtained in E. graminis f.sp. hordei cells after bombardment 
with the GUS *gene* under the control of the E, graminis f.sp. hordei 
β -tubulin promoter. Three heterologous promoters, onefrom Aspergillus 
nidulans and two from Cochliobolus heterostrophus, gave... 

; Aspergillus nidulans — Genetics — GE; Barley — Microbiology — MI; *Gene* 
Expression Regulation; Glucuronidase — Biosynthesis — BI ; Plants 

— Microbiology — MI; Promoter Regions (Genetics); Recombinant Proteins 
— Biosynthesis — BI ; Recombinant Proteins — Genetics — GE; Time Factors; 



Tubulin — Genetics — GE 



18/3, K/3 (Item 3 from file: 155) 

DIALOG (R) File 155 :MEDLINE (R) 

(c) format only 2000 Dialog Corporation. All rts . reserv. 

08348659 95352209 
Protection against Mycoplasma pulmonis infection by genetic vaccination. 

Lai WC; Bennett M; Johnston SA; Barry MA; Pakes SP 

Department of Pathology, University of Texas Southwestern Medical Center 
at Dallas 75235, USA. 

DNA and cell biology (UNITED STATES) Jul 1995, 14 (7) p643-51, ISSN 
1044-5498 Journal Code: AF9 

Contract/Grant No.: RR08552, RR, NCRR 

Languages : ENGLI SH 

Document type: JOURNAL ARTICLE 

... usually requires purification of that protein, which is injected into 
animals. The isolation of pure protein is time consuming and costly. 
Recently, a technique called *biolistic* transformation (biological 
ballistic system) microparticle injection, *gene* gun, or *particle* 

bombardment was developed. The basic idea is that *DNA* or biological 
material coated onto heavy tungsten or gold ^particles* is shot into target 
cells or animals. We have vaccinated mice by introducing the *gene* 

(Mycoplasma pulmonis *DNA* or a specific fragment) encoding a protein 
recognized by a protective monoclonal antibody directly into the skin or 
muscle of mice by two methods: (i) using a hand-held form of the 
*biolistic* system that can propel *DNA*-coated gold micropro jectiles (2 
micrograms of *DNA* ) directly into the skin; (ii) using a conventional 
intramuscular injection of the *DNA* (100 micrograms) into quadricep 
muscles of transfected mice. HeLa cells were transfected in vitro by the 
*gene* gun or by the liposomal delivery system. Indirect immune- fluorescent 
antibody (IFA) assay of culture cells indicated that both methods could be 
successful. Production of . , , 

... in spleen cells were also tested. Both delivery systems induced humoral 
and cellular immunity, and vaccinated the mice against infection. Genetic 
immunization by using the *gene* gun saves time, money, and labor; 
moreover, this general method is also applicable to *gene* therapy. 

Descriptors: Bacterial Vaccines; **DNA*, Bacterial — Immunology — IM; 
*Genes, Bacterial; ^Mycoplasma — Genetics — GE; ^Mycoplasma Infections 
— Immunology — IM; Antibody Formation; Antigens, Bacterial — Analysis — AN; 
Antigens, Bacterial — Biosynthesis — BI; Base Sequence; *DNA* Primers; *DNA* 
, Bacterial — Genetics — GE; Genomic Library; Hela Cells; Mice; Mice, Inbred 
BALB C; Molecular Sequence Data; Mycoplasma Infections — Prevention and 
Control — PC; Polymerase Chain Reaction; Recombinant... 

Chemical Name: Antigens, Bacterial; (Bacterial Vaccines; (*DNA* Primers; 
(*DNA*, Bacterial; (Recombinant Proteins 



18/3, K/4 (Item 4 from file: 155) 

DIALOG (R) File 155 :MEDLINE (R) 

(c) format only 2000 Dialog Corporation. All rts. reserv. 

08228991 94373858 
*Biolistic* transformation of conidia of Botryotinia fuckeliana. 

Hilber UW; Bodmer M; Smith FD; Koller W 

Department of Plant Pathology, Swiss Federal Research Station, Wadenswil. 
Current genetics (UNITED STATES) Feb 1994, 25 (2) pl24-7, ISSN 
0172-8083 Journal Code: CUG 
Languages : ENGLISH 
Document type: JOURNAL ARTICLE 

*Biolistic* transformation of conidia of Botryotinia fuckeliana. 

Botryotinia fuckeliana, the causal agent of grey mould, was biolistically 



transformed to hygromycin B resistance using a plasmid (pOHT) containing a 
bacterial hygromycin phosphotransferase *gene* fused to regulatory 
sequences from Aspergillus nidulans . Multiple copies of the plasmid, 
precipitated onto tungsten *particles*, were delivered into the conidia by 
a helium-driven *gene* gun. Southern analysis showed that the plasmid was 
integrated into the fungal genome at one single locus. After five 
subsequent transfers on selective medium, all... 

Descriptors: *Gene* Transfer — Instrumentation — IS; *Mitosporic Fungi 
— Genetics — GE; *Trans formation. Genetic; Bacterial Proteins — Genetics — GE; 
Blotting, Southern; Chromosomes, Fungal; Drug Resistance, Microbial 
— Genetics — GE; *DNA*, Bacterial — Administration and Dosage — AD; Hygromycin 
B — Pharmacology — PD; Mitosporic Fungi — Drug Effects — DE; Mitosporic Fungi 
— Growth and Development — GD; Phosphotransferases (Alcohol Group Acceptor) 
--Genetics . , . 

Chemical Name: Phosphotransferases (Alcohol Group Acceptor); 
(hygromycin-B kinase; (Bacterial Proteins; (*DNA*, Bacterial; (Plasmids; 
(Hygromycin B 



18/3, K/5 (Item 5 from file: 155) 

DIALOG (R) File 155 :MEDLINE (R) 

(c) format only 2000 Dialog Corporation. All rts. reserv. 

07987673 94347383 

♦Biolistic* techniques for transfection of mosquito embryos (Anopheles 
gambiae) . 

Mialhe E; Miller LH 

National Institute of Allergy and Infectious Diseases, National 
Institutes of Health, Bethesda, MD. 

BioTechniques (UNITED STATES) May 1994, 16 (5) p924-31, ISSN 
0736-6205 Journal Code: AN3 

Languages : ENGLI SH 

Document type: JOURNAL ARTICLE 

*Biolistic* techniques for transfection of mosquito embryos (Anopheles 
gambiae) . 

To compensate for the extremely low rates of transformation by *DNA* 
microinjection into mosquito embryos of T^opheles gambiae, *biolistic* 
techniques were evaluated for introduction of *DNA* into large numbers of 
mosquito embryos. *Biolistic* experiments were first performed with a 
commercially available instrument intended for this purpose, according to 
the recommended procedure. The amount of *DNA* delivered was measured by 
the expression of luciferase under the control of the Drosophila heat shock 
protein (hsp) 70 promoter. Despite attempts to optimize *biolistic* 
parameters, the level of luciferase activity was low and highly variable. 
Two other methods of *biolistic* delivery of *DNA*-coated *particles* in 
aqueous suspension were then evaluated. One method used the gas explosion 
of the commercially available instrument (mentioned above) to drive an 
aqueous suspension of *DNA*-coated ^particles* at high pressure. This 
method reproducibly increased the level of expression about 100-fold 
without greatly reducing embryo viability. Toother method, which was 
recently described for plant transfection, uses lower pressure to deliver 
the aqueous suspension of *DNA*-coated ^particles*. The level of expression 
of luciferase and the survival of embryos were equivalent to that obtained 
with the instrument modified for aqueous delivery of *particles*. Thus, 
both aqueous methods offer the advantages of reproducibly delivering more 
*DNA* to the embryos. Moreover, these methods could be suitable for 
delivering *DNA* mixed with proteins, such as restriction endonucleases and 
integrases, that may be destroyed by ethanol precipitation used in the 
standard PDS-lOOO/He method. 



18/3, K/6 (Item 6 from file: 155) 

DIALOG (R) File 155 :MEDLINE (R) 

(c) format only 2000 Dialog Corporation. All rts. reserv. 



07985913 94344804 

Effect of *Biolistic* *particle* size on the efficiency of transfection 
of oocytes in Xenopus ovary tissue. 

Cheng FM; Joho KE 

Department of Biochemistry and Molecular Biology, Louisiana State 
University Medical Center, New Orleans 70119. 

Nucleic acids research (ENGLAND) Aug 11 1994, 22 (15) p3265-6, ISSN 
0305-1048 Journal Code: 08L 

Languages : ENGLISH 

Document type: JOURNAL ARTICLE 

Effect of *Biolistic* *particle* size on the efficiency of transfection 
of oocytes in Xenopus ovary tissue. 

Descriptors: *DNA* — Administration and Dosage — AD; ^Oocytes — Metabolism 
— ME; **Particle* Size; *Trans f ection 

Chemical Name: beta-Galactosidase; (*DNA* 



18/3, K/7 (Item 7 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

(c) format only 2000 Dialog Corporation. All rts. reserv. 

07928259 94253560 

Generation of allo-reactive cytotoxic T lymphocytes by *particle* 
bombardment-mediated *gene* transfer, 

Hui KM; Sabapathy TK; Oei AA; Chia TF 

Laboratory of Molecular Immunology, National University of Singapore. 
Journal of immunological methods (NETHERLANDS) May 16 1994, 171 (2) 
pl47-55, ISSN 0022-1759 Journal Code: IFE 
Languages : ENGLISH 
Document type: JOURNAL ARTICLE 

Generation of allo-reactive cytotoxic T lymphocytes by *particle* 
bombardment-mediated *gene* transfer. 

. . . understood to involve the activation and expansion of tumor-specific 
cytotoxic T lymphocytes (CTL) . To immuno-potentiate the generation of CTL, 
we have employed the *biolistic* system for the genetic immunization of 
mice. Here, we report the efficient generation of anti-H-2Kb allo-reactive 
CTL by *particle* acceleration-mediated genetic immunization of mouse 
spleen cells with H-2Kb *DNA*. The insertion and expression of exogenous 
*gene* into host spleen cells following in situ genetic inoculation to 
effect the generation of a cellular immune response may permit novel 
alternative strategies for immunotherapy. 

Descriptors: *Gene* Transfer; *T-Lymphocytes , Cytotoxic — Immunology — IM; 
*T-Lymphocytes, Cytotoxic — Physiology — PH; *DNA* — Genetics — GE; *Gene* 
Expression; H-2 Antigens — Genetics — GE; H-2 Antigens — Immunology — IM; 
Immunization; Methods; Mice; Mice, Inbred AKR; Plasmids — Genetics — GE; 
Spleen — Immunology — IM; Spleen — Physiology. . . 

Chemical Name: H-2 Antigens; (H-2k(b) antigen; (Plasmids; (*DNA* 



18/3, K/8 (Item 8 from file: 155) 

DIALOG (R) File 155 :MEDLINE (R) 

(c) format only 2000 Dialog Corporation. All rts. reserv. 

07897600 94200161 

Isoform-specific induction of a retinoid- responsive antigen after 
*biolistic* transfection of chimaeric retinoic acid/thyroid hormone 
receptors into a regenerating limb. 

Pecorino LT; Lo DC; Brockes JP 

Ludwig Institute for Cancer Research, University College London, UK. 
Development (ENGLAND) Feb 1994, 120 (2) p325-33, ISSN 0950-1991 
Journal Code: ECW 
Languages : ENGLISH 
Document type: JOURNAL ARTICLE 



I soform- specific induction of a retinoid-responsive antigen after 
*biolistic* transfection of chimaeric retinoic acid/thyroid hormone 
receptors into a regenerating lizhb. 

. . . newt wound epidermis by introducing chimaeric RA/thyroid hormone (T3) 
receptors (chi alpha 1 and chi delta 1) that can be activated by T3. A 
*biolistic* *particle* delivery system was employed to transfect cells in 
the wound epidermis of a regenerating limb and approximately 10% of the 
cells in targeted surface areas.. - 

... 240), was used to assess the functional role of chi alpha 1 and chi 
delta 1. Chimaeric receptors were transfected with an alkaline phosphatase 
marker *gene*, activated with T3, and the expression of both the marker and 
WES was analyzed by double-label immunofluorescence. Newt limbs transfected 
with chi delta 1 . . . 



18/3, K/9 (Item 9 from file: 155) 

DIALOG (R) File 155 :MEDLINE (R) 

(c) format only 2000 Dialog Corporation, All rts . reserv. 

07844024 94073992 

*Biolistic* transformation of Trichoderma harzianum and Gliocladium 
virens using plasmid and genomic ^DNA.* . 

Lorito M; Hayes CK; Di Pietro A; Harman GE \- 
Department of Horticultural Sciences, Cornell University, Geneva, NY 
14456. 

Current genetics (UNITED STATES) Oct 1993, 24 (4) p349-56, ISSN 
0172-8083 Journal Code: CUG 
Languages : ENGLISH 
Document type: JOURNAL ARTICLE 

*Biolistic* transformation of Trichoderma harzianum and Gliocladium 
virens using plasmid and genomic *DNA*. 

*Biolistic* (biological ballistic) and protoplast-mediated procedures 
were compared as methods for transforming strains of Gliocladium virens and 
Trichoderma harzianum. For *biolistic* transformation, conidia were 
bombarded using a helium-driven *biolistic* device to accelerate M5 
tungsten ^particles* coated with plasmid or genomic *DNA*. *DNA* from 
either source contained a bacterial hygromycin B resistance *gene* (hygB) 
as a dominant selectable marker. The same sources of *DNA* were also used 
to transform protoplasts using a standard polyethylene glycol-CaC12 
protoplast fusion protocol. Hygromycin B-resistant (HygBR) transf ormants 
were recovered from all strains, methods, and *DNA* sources except for 
genomic *DNA* used with the protoplast method. The *biolistic* procedure 
was technically simpler, and increased transformation frequency and genetic 
stability in the progeny as compared with the protoplast-mediated 
transformation. Southern analysis of homokaryotic. . . 

, . . the transforming sequences were integrated into the genome of the 
recipient strains, and apparently were methylated. This is the first study 
presenting detailed results on *biolistic* transformation of a filamentous 
fungus . 

Blotting, Southern; Cell Nucleus— Metabolism— ME; *DNA*, Fungal; 
Genome, Fungal; Protoplasts — Metabolism — ME 
Chemical Name: *DNA*, Fungal; (Plasmids 



18/3, K/10 (Item 10 from file: 155) 

DIALOG (R) File 155 :MEDLINE (R) 

(c) format only 2000 Dialog Corporation. All rts. reserv. 

07730855 94159686 

Plastid engineering in land plants: a conservative genome is open to 
change . 

Maliga P; Carrer H; Kanevski I; Staub J; Svab Z 

Waksman Institute, Rutgers, State University of New Jersey, Piscataway 



08855-0759. 

Philosophical transactions of the Royal Society of London. Series B: 
Biological sciences (ENGLAND) Nov 29 1993, 342 (1301) p203-8, ISSN 
0962-8436 Journal Code: P5Z 

Languages : ENGLISH 

Document type: JOURNAL ARTICLE 

We have developed efficient transformation protocols to modify each of 
the 500-10,000 plastid genome copies in a tobacco cell. The transforming 
*DNA* is introduced on the surface of microscopic tungsten ^particles* by 
the *biolistic* process. Selection for transplastomes is by spectinomycin 
resistance based on expression of aminoglycoside-3"-adenyltransf erase from 
a chimeric aadA *gene* in the transforming *DNA*. Manipulations that are 
now feasible include replacement of endogenous plastid genes with *DNA* 
sequences modified in vitro, targeted *gene* disruption, and insertion of 
reporter genes into the plastid genome. Alternative methods for plastid 
genome manipulations may be developed utilizing an extrachromosomal element 
which was identified during the transformation studies. Introduction of 
foreign genes under control of plastid *gene* expression elements results 
in duplication of endogenous regulatory sequences. A sensitive somatic 
assay to detect deletions via such direct repeats confirmed that these 
sequence duplications do not result in significant genome instability. The 
ability to transform plastids will facilitate the study of plastid *gene* 
regulation, and the application of genetic engineering to crop improvement. 

; Base Sequence; *DNA* — Genetics — GE; Extrachromosomal Inheritance; 
Genes, Plant; Genetic Markers; Genome; Molecular Sequence Data; Mutagenesis 
; Plastids; Transformation, Genetic 

Chemical Name: Genetic Markers; (*DNA* 



18/3, K/11 (Item 11 from file: 155) 

DIALOG (R) File 155 :MEDLINE (R) 

(c) format only 2000 Dialog Corporation. All rts. reserv. 

07698826 94092774 

Transient plant *gene* expression: a simple and reproducible method based 
on flowing *particle* gun. 

Godon C; Caboche M; Daniel-Vedele F 

Laboratoire de Biologie Cellulaire, INRA, Versailles, France. 
Biochimie (FRANCE) 1993, 75 (7) p591-5, ISSN 0300-9084 
Journal Code: A14 
Languages : ENGLISH 
Document type: JOURNAL ARTICLE 

Transient plant *gene* expression: a simple and reproducible method based 
on flowing *particle* gun. 

Successful transient expression of beta-glucuronidase (Gus) and 
luciferase (Luc) in Nicotiana tabacum leaves was obtained after *gene* 
delivery by a simple and inexpensive *particle* gun. Takeuchi * s 
*biolistic* process system was adapted to accelerate directly in a helium 
stream *DNA*-coated micropro jectiles into intact plant leaf tissues. After 
bombardment of p70-omega-59Gus construction (duplication of the CaMV 35S 
enhancer), variability inherent to the bombardment... 
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Chloroplast transformation in plants: polyethylene glycol (PEG) treatment 
of protoplasts is an alternative to *biolistic* delivery systems. 
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Chloroplast transformation in plants: polyethylene glycol (PEG) treatment 
of protoplasts is an alternative to *biolistic* delivery systems. 

Nicotiana plumbaginif olia protoplasts were directly transformed by PEG 
treatment with a cloned 16S rRNA *gene* isolated from a double 
antibiotic- resistant Nicotiana tabacum plastid mutant. Putative plastid 
transformants were selected in cell culture by their spectinomycin 
resistance and identified by. . . 

. . . putative plastid transformants the origin of the resistance mutations 
was identified by the absence of an Aatll site, missing in the donor N. 
tabacum plastid *gene* (spectinomycin resistance site) but present in that 
of wild-type N. plumbaginif olia, and a sequence analysis of the particular 
nucleotide changes in both resistance sites. Restriction enzyme analysis of 
total plastid *DNA* (ptDNA) , and the recloning and full sequencing of the 
fragment introduced, investigated in one of the plastid transformants, 
showed no *DNA* rearrangements accompanied with the integration process. 
Sequence analysis indicated a targeted, homologous integration of the *DNA* 
fragment introduced but an unexpectedly complete homology of the parental 
ptDNA sequences in this region prevented the location of borders. Although 
the frequency of plastid transformant colonies (2 x 10 (-5)) should still be 
improved, this method for stable chloroplast *DNA* transformation is 
comparable with or more efficient than the *particle* bombardment 
techniques , 

; Base Sequence; Cell Line; Cloning, Molecular; Drug Resistance — Genetics 
— GE; *DNA*; *DNA Restriction Enzymes*; Molecular Sequence Data; *RNA*, 
Ribosomal, 16S — Genetics — GE; Sequence Analysis, *RNA*; Spectinomycin 
— Pharmacology — PD; Streptomycin — Pharmacology — PD; Tissue Culture; Tobacco 
— Drug Effects — DE 

Enzyme No.: EC 3.1.21 (*DNA* Restriction Enzymes) 

Chemical Name: *DNA* Restriction Enzymes; (Polyethylene Glycols; (*RNA*, 
Ribosomal, 16S; (Spectinomycin; (Streptomycin; (*DNA* 



18/3, K/13 (Item 13 from file: 155) 

DIALOG (R) File 155 :MEDLINE (R) 

(c) format only 2000 Dialog Corporation, All rts . reserv. 

07531896 93233490 
Optimizing the *biolistic* process for different biological applications. 

Sanford JC; Smith FD; Russell JA 

Department of Horticultural Sciences, New York State Agricultural 
Experiment Station, Cornell University, Geneva 14456. 

Methods in enzymology (UNITED STATES) 1993, 217 p483-509, ISSN 
0076-6879 Journal Code: MVA 

Languages : ENGLISH 

Document type: JOURNAL ARTICLE 

Optimizing the *biolistic* process for different biological applications. 

The *biolistic* process is still rapidly evolving. We do not anticipate 
further major improvements in *biolistic* apparatus. There will probably 
still be further major improvements in ^particles*, *DNA* coating, and 
vectors, as well as significant further advances in understanding of 
biological determinants of cell penetration and survival. The technology 
has currently reached the... 
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*Biolistic* transformation of prokaryotes : factors that affect 
*biolistic* transformation of very small cells. 

Smith FD; Harpending PR; Sanford JC 

Department of Horticultural Sciences, Cornell University, Geneva 14456. 
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*Biolistic* transformation of prokaryotes: factors that affect 
*biolistic* transformation of very small cells. 

Five bacterial species were transformed using *particle* gun-technology. 
No pretreatment of cells was necessary. Physical conditions (helium 
pressure, target cell distance and gap distance) and biological conditions 
(cell growth phase, osmoticum concentration, and cell density) were 
optimized for *biolistic* transformation of Escherichia coli and these 
conditions were then used to successfully transform Agrobacterium 
tumefaciens, Erwinia amylovora, Erwinia stewartii and Pseudomonas syringae 
pv. syringae. Transformation rates for E. coli were 10(4) per plate per 0.8 
micrograms *DNA*. Although transformation rates for the other species were 
low (less than 10(2) per plate per 0.8 micrograms *DNA*), successful 
transformation without optimization for each species tested suggests wide 
utility of *biolistic* transformation of prokaryotes. E. coli has proven to 
be a useful model system to determine the effects of relative humidity, 
^particle* size and *particle* coating on efficiency of *biolistic* 
transformation. 
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*Biolistic* transformation of a procaryote, Bacillus megaterium. 

We present a simple and rapid method for introducing exogenous *DNA* into 
a bacterivim. Bacillus megaterium, utilizing the recently developed 
*biolistic* process. A suspension of B. megaterium was spread onto the 
surface of nonselective medium. Plasmid pUBllO *DNA*, which contains a 
*gene* that confers kanamycin resistance, was precipitated onto tungsten 
^particles*. Using a *biolistic* propulsion system, the coated ^particles* 
v^ere accelerated at high velocities into the B. megaterium recipient cells. 
Selection was done by use of an agar overlay containing 50 micrograms of 
kanamycin. . . 

. , . medium interface after 72 h of incubation, and the recipient strain was 
shown to contain the delivered plasmid by agarose gel electrophoresis of 
isolated plasmid *DNA* . All strains of B. megaterium tested were 
successfully transformed by this method, although transformation efficiency 



varied among strains. Physical variables of the *biolistic* process and 
biological variables associated with the target cells were optimized, 
yielding greater than 10(4) transf ormants per treated plate. This is the 
first report of the *biolistic* transformation of a procaryote. 
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♦Biolistic* nuclear transformation of Saccharoit^ces cerevisiae and other 
fungi . 

... expression of the introduced genes (Klein et al. 1987). Saccharomyces 
cerevisiae is used here as a model system to define the basic parameters 
governing the *biolistic* (biological-ballistic) delivery of *DNA* into 
cells. Among the physical factors affecting the efficiency of the process 
in yeast are the microprojectile * s constitution, size, concentration and 
amount, and the procedure used for binding *DNA* to it. The biological 
parameters that affect the process include the cell's genotype, growth 
phase, plating density, and the osmotic composition of the medium. . . 
. . . these physical and biological parameters, rates of transformation 
between 10 (-5) and 10 (-4) were achieved. Stable nuclear transf ormants 
result primarily from penetration of single *particles* of 0.5-0.65 micron 
in diameter, delivering on average 10-30 biologically active plasmids into 
the cell. The tungsten ^particles* detectably increase the buoyant density 
of the trans formants * progenitors. 
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Optimization of delivery of foreign *DNA* into higher-plant chloroplasts. 

We report here an efficient and highly reproducible delivery system, 
using an improved *biolistic* transformation device, that facilitates 
transient expression of beta-glucuronidase (GUS) in chloroplasts of 
cultured tobacco suspension cells. Cultured tobacco cells collected on 
filter papers were bombarded with tungsten *particles* coated with pUC118 
or pBI101,3 (negative controls), pBl505 (positive nuclear control) or a 
chloroplast expression vector (pHD203-GUS ) , and were assayed for GUS 



activity. . . 

... of organelle-specific expression of pHD203-GUS using PEG-mediated 
protoplast transformation. Chloroplast transformation efficiencies 
increased dramatically (about 200-fold) using an improved helium-driven 
*biolistic* device, as compared to the more commonly used gun powder 
charge-driven device. Using GUS as a reporter *gene* and the improved 
*biolistic* device, optimal bombardment conditions were established, 
consistently producing several hundred transient chloroplast transf ormants 
per Petri plate. Chloroplast transformation efficiency was found to be 
increased further. . . 

... M sorbitol and 0.55 M mannitol) in the bombardment and incubation 
medium. This system provides a highly effective mechanism for introducing 
and expressing plasmid *DNA* within higher-plant chloroplasts, and the fact 
that GUS functions as an effective marker *gene* now makes many genetic 
studies possible which were not possible before. 
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Transient foreign *gene* expression in chloroplasts of cultured tobacco 
cells after *biolistic* delivery of chloroplast vectors. 

... region from maize (pAC series) have been used in this study. In 
addition, chloroplast expression vectors containing replicon fragments from 
pea, tobacco, or maize chloroplast *DNA* have also been tested for 
efficiency and duration of cat expression in chloroplasts of tobacco cells. 
Cultured NTl tobacco cells collected on filter papers were bombarded with 
tungsten ^particles* coated with pUC118 (negative control), 35S-CAT 
(nuclear expression vector), pHD312 ( repliconless chloroplast expression 
vector), and pHD407, pACpl8, and pACpl9 (chloroplast expression vectors 
with replicon. . . 
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Somatic embryo cycling: Evaluation of a novel transformation and assay 
systems for seed-specific *gene* expression in soybeans. 

...ABSTRACT: of soybean somatic embryogenic suspension culture, was 

developed as an efficient and rapid method of producing tissue suitable 
for stable transformation of soybean germplasm by *biolistic* *particle* 
bombardment. Instead of using immature seed explants, cotyledon-staged 
somatic embryo hypocotyls were placed on auxin-containing medium, where 
they initiated new somatic embryos primarily. . . 
MISCELLANEOUS TERMS: . . . * PART I CLE*- BOMBARDMENT . . . 
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Genetic transformation of Indica rice using the *biolistic* method. 

ABSTRACT: Seventeen commercially important indica rice varieties and lines 
were tested for their response to *biolistic* transformation, the 
suitable culture conditions for callus induction and growth and the 
optimal selection scheme were investigated. After bombardment and 
selection, resistant calli were obtained. . . 

...domestic varieties. The highest frequency of transformed plant 

production approximated to the general status in japonica rice. Data from 
molecular analysis proved that the HPT *gene* had been integrated into 
plant genome. This experiment provides a basis for further investigations 
of transformation system of indica rice. 
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AUTHOR ADDRESS: Cheju Applied Radioisotope Res. Inst., Cheju Natl. Univ., 

Cheju 690-756**South Korea 
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Optimization of Cyinbidiaam transformation system by the *particle* gun 
techniques . 

ABSTRACT: Process of *particle* bombardment for efficient transformation of 
Cymbidium virescence rhizome microcross sections was investigated using 
*Biolistic* *particle* delivery system with pBI121 harboring the 
beta-glucuronidase (GUS) and the neomycin phosphotransf erasell (nptll ) . The 
best result was obtained from the combination of 1.11 mu-m tungsten 
^particles* coated with pBI121, 77.33 kg/cm-2 helium pressure, 6.35 mm 
gap distance, and 7.0 cm target distance. Transient expression of the 
reporter *gene*, GUS, bombarded into the rhizome microsections was 
observed by the histochemical assay. The marker *gene*, nptll, delivered 
by bombarding the tungsten *particles* coated with the plasmid *DNA* was 
identified in the transformed rhizome by polymerase chain reaction. 
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The use of *biolistic* *particle* accelerator to introduce genes into 
isolated islets of langerhans. 
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Optimization of *biolistic* method for transient *gene* expression and 
production of agronomically useful transgenic Basmati rice plants. 

ABSTRACT: We have developed a reproducible *biolistic* procedure for the 
efficient transformation of embryogenic suspension cells of an improved 
aromatic Indica rice variety, Pusa Basmati 1. The beta-glucuronidase 
*gene* was used to assay transient transformation; other plasmids 
carrying either a potato protease inhibitor 2 (Pin2) *gene*, or a late 
embryogenesis-abundant protein (LEAS) *gene* from barley, were used for 
the optimization of *biolistic* process and transgenic plant production. 
After optimization of the procedure, over 600 transient transf ormants and 
at least five fertile plants showing integrative transformation were 
obtained per bombarded filter. At least 30% of the plants were derived 
from independent transformation events. The new improved procedure 
involves the use of a reporter *gene* or other useful genes driven by the 
strong rice actin 1 *gene* (Actl) promoter, osmotic pre-conditioning of 
cells for 24 h on medium supplemented with 0.25 M mannitol prior to 
bombardment, use of gold ^particles* for *DNA* delivery, and use of plant 
regeneration medium with high (1.0%) agarose concentration. 
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Inheritance of foreign genes in transgenic bean (Phaseolus vulgaris L.) 
co-transformed via *particle* bombardment. 

ABSTRACT: Exploiting the *biolistic* process we have generated stable 
transgenic bean (Phaseolus vulgaris L. ) plants with unlinked and linked 
foreign genes. Co-transformation was conducted using plasmid 
constructions containing a fusion of the gus and neo genes, which were 
co-introduced with the methionine-rich 2S albumin *gene* isolated from 
the Brazil nut and the antisense sequence of ACl, AC2, AC3 and BCl genes 
from the bean golden mosaic gemini virus. The results revealed... 
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*Biolistic* transformation of yeasts. 
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Stable genetic transformation of Picea mariana (black spruce) via 
♦particle* boiribardment . 

ABSTRACT: Stable genetic transformation of Picea marina (black spruce) was 
obtained via *particle* bombardment into two target tissues, mature 
cotyledonary somatic embryos and suspensions from embryonal masses, with 
the *Biolistic* PDS-lOOO/He device. Seven transgenic embryogenic cell 
lines were obtained from the mature cotyledonary somatic embryos after 
secondary somatic embryogenesis from two different cell... 

...phosphotransferase II (NPT II) genes was detected by histochemistry and 
fluorometry, and by ELISA in 10 of the lines. Two lines showed only NPT 
II *gene* expression. Four of the five lines obtained after bombardment 
of suspensions of embryonal masses showed lower levels of expression of 
GUS and NPT II. The. . . 

MISCELLANEOUS TERMS: . . . *BIOLISTIC* *PARTICLE* BOMBARDMENT... 
. . .*DNA* TRANSFER METHOD 
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...ABSTRACT: bombardment. The transformation frequency was somewhat lower 
than conventional polyethyleneglycol-mediated transformation of 
protoplasts. However, the percentage of stable trans formants was 
considerably higher with the *biolistic* approach. Typically, 
integrations of several copies of the plasmid introduced into chromosomal 



*DNA* were observed. The effect of several parameters, like the 
concentration of conidia, chamber pressure during bombardment and size of 
microprojectiles, on transformation frequencies were investigated and 
compared to previously published data on microprojectile bombardment of 
fungal conidia. Optimum results (6 trans formants/mu-g plasmid *DNA*) were 
obtained when 10-8 conidia were bombarded with a helium pressure of 
5.5-8.3 MPa (800-1200 lb/in-2) . M5, MIO and M17 tungsten ^particles* were 
equally efficient. 

MISCELLANEOUS TERMS: ...PLASMID *DNA*; ... 
. . .TUNGSTEN * PARTICLE* 
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ABSTRACT: Stable transformation of Eucalyptus globulus after *biolistic* 
*DNA* delivery was investigated using zygotic embryos as target material. 
Conditions for plant regeneration were first investigated. Six-day-old 
cultured embryos, which had shown to be a good target for *DNA* transient 
expression, appeared to be suitable for regeneration. Whole plants were 
recovered through organogenesis after *particle* gun bombardment. 
Transformation experiments were performed with a linear T-*DNA* fragment 
harbouring GUS and NPTII genes, using the biological and physical 
conditions defined for optimum transient expression. After 2 months on a 
culture medium, neoformed GUS-positive calli were obtained from the IT- 
*DNA*' bombarded embryos. GUS-expressing calli were also recovered after 
selection with kanamycin following bombardment. The integration of both 
GUS and NPTII genes into the Eucalyptus... 
MISCELLANEOUS TERMS: ...GUS *GENE*; ... 

. . .NPTII *GENE*; 
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Transgenic plantlets of •Chancellor' grapevine (Vitis sp.) from *biolistic* 
transformation of enibryogenic cell suspensions. 

ABSTRACT: Transgenic plantlets of * Chancellor' grapevine (Vitis L. complex 
interspecific hybrid) were produced via *biolistic* transformation. 
Embryogenic cell suspensions were bombarded with 1 mu-m tungsten 
^particles* coated with pBI426 which encodes a fusion peptide between 
beta-glucuronidase (GUS) and neomycin phosphotransferase II (NPTII) . The 
fusion peptide is under the control of . . . 

...germinated and/or assayed for GUS. Of 621 embryos assayed for GUS 

expression, 182 (29.3%) were positive. PCR confirmed the presence of the 
NPTII *gene* in all 5 GUS-positive and 2 GUS-negative (bombarded) embryos 
tested. In gemination experiments, 15% of the embryo clusters produced at 
least one plant with normal shoot growth. Of 164 normal plants assayed 
for GUS expression, 37 (22.6%) were positive. The NPTII *gene* was 
amplified by PCR in 1 (of 1) GUS-positive and 4 (of 5) GUS-negative 
bombarded plants, but not in nonbombarded control plants. Southern 
blotting confirmed integration of the NPTII *gene* in all 3 of the GUS 
and PCR-NPTII positive plants tested. Biolistics is an efficient method 
for transformation of 'Chancellor' and should be applicable... 
MISCELLANEOUS TERMS: *DNA* TRANSFER METHOD... 
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Ballistics for the delivery of transfonning *DNA* to mushrooms. 
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*Biolistic* transformation of cucumber using exnbryogenic suspension 
cultures: Long-term expression of reporter genes. 

ABSTRACT: The generation of transgenic cucumber (Cucumis sativus L. ) plants 
was achieved by *biolistic* transformation of a highly embryogenic cell 
suspension culture using the nptll and uidA *gene*. Functional expression 
of the genes in transgenic plants was determined by neomycin 
phosphotransferase and beta-glucuronidase enzyme assays. Southern 
analysis of *DNA* isolated from kanamycin-resistant plants confirmed 
stable integration of the genes as well as multicopy integration and 
rearrangements. A study of *gene* expression showed activity of the uidA 
*gene* in plants regenerated from kanamycin-resistant calli about one 
year after bombardment, indicating a high stability of the nonselectable 
*gene* . 

MISCELLANEOUS TERMS: . . . *PARTICLE* GUN METHOD 
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Use of the *biolistic* process for the analysis of nitrate-inducible 
promoters in transient expression assays . 

...ABSTRACT: under the control of nitrate reductase or nitrite reductase 
promoters measured in bombarded leaf tissues was compared to transcript 
levels expressed from the resident Nia *gene* or to that of a reporter 
*gene* under the control of nitrite reductase promoter stably inserted 
into the nuclear genome. It was found that transient assays do not 
reflect the expression of... 

...sequences. Particularly striking was the absence of repression of the 
reporter genes by ammonium or glutamine in transient assays. The limits 
of the use of *particle* bombardment in transient experiments are 
discussed. One of the different hypotheses explaining the data involved a 
model of a negative control mediating the repression of... 
MISCELLANEOUS TERMS: . . . *GENE* EXPRESSION... 

. . .*PARTICLE* GUN. . . 

...REPORTER *GENE* REPRESSION 



18/3, K/34 (Item 16 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2000 BIOSIS. All rts. reserv. 

10177904 BIOSIS NO.: 199698632822 



An analysis of the relative activities of a nvutiber of promoter constructs 
from genes which are expressed during late pollen development as 
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An analysis of the relative activities of a number of promoter constructs 
from genes which are expressed during late pollen development as 
determined by *particle* bombardment. 

ABSTRACT: The promoters of a tobacco actin *gene*, a tobacco pectate lyase, 
a tobacco and maize polygalacturonase and a Brassica S-locus related 
*gene* have been fused to the beta-glucuronidase reporter *gene* and 
their activities determined by *biolistic* transient assay in tobacco 
pollen. In stably transformed tobacco all the transgenes with the 
exception of Cauliflower Mosaic Virus-35S-beta-glucuronidase appear to 
express . . . 

MISCELLANEOUS TERMS: BRASSICA S-LOCUS RELATED *GENE*; *DNA* TRANSFER 
METHOD . . . 

. . . *GENE* FUSION. . . 

...MAIZE POLYGALACTURONASE *GENE*; ... 
. . .TOBACCO ACTIN *GENE*; . . . 
...TOBACCO PECTATE LYASE *GENE*; ... 
...TOBACCO POLYGALACTURONASE *GENE* 
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Transient *gene* expression in transformed banana (Musa cv. Bluggoe) 
protoplasts and embryogenic cell suspensions. 

ABSTRACT: have been optimized. Firstly, regenerable protoplasts isolated 
"from embryogenic cell suspensions of the cultivar Bluggoe have been used 
for the introduction of several chimaeric uidA *gene* constructs by 
electroporation. With the inclusion of polyethylene glycol and heat 
shock, the frequency of transiently expressing protoplasts reached 1.8% 
as shown by an . . . 

leader sequence (pBI-426) induced the highest expression rate among the 
"constructs tested. Embryogenic cell suspensions of cv. Bluggoe have also 



been bombarded with accelerated ^particles* coated with a high expressi. 
uidA *gene* construct (pEmuGN) using a *biolistic* gun. After a partial 
optimization of the procedure, transient GUS assays reproducibly 
demonstrated the presence of 400 blue foci in 30 mu-1 of settled... 
MISCELLANEOUS TERMS: *BIOLISTIC* TRANSFORMATION... 
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UidA *gene* transfer and expression in maize microspores using the 
*biolistic* method. 

ABSTRACT: hybrid of maize. Using the isolated microspore culture 
"technique, a 9 times 10-5, plant regeneration frequency was obtained. 
Maize microspores were bombarded with tungsten ^particles* using a PDS 
He/1000 apparatus. GUS expression in the microspores was maximum with 1.1 
mu-m diameter tungsten microprojectiles for 1100 and 1350 psi helium 
pressures at a 6 cm distance between the launch point and the target 
cells. Increasing the amount of *DNA* coated on the microparticles from 
1.66 to 4 mu-g *DNA*/mg of ^particles* allowed a two-fold and f^^^-^^ld 
increase of the GUS-expressing microspore frequency for 1100 and 1350 psi 
helium pressure bombardment, respectively. Optimal concentration... 
MISCELLANEOUS TERMS: *DNA* TRANSFER METHOD. . . 

. . . *GENE* EXPRESSION 
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SUMMARY LANGUAGE: English; French 

Transient chimeric *gene* expression in pollen of five conifer species 
following microparticle bombardment. 

ABSTRACT: Spach) , western hemlock (Tsuga heterophylla (Raf.) Sarg.), 
"iack pine (Pinus banksiana Lamb.), and black spruce (Picea mariana 
(Mill.) B.S.P.) was bombarded with gold ^particles* coated with ^our 
different plasmid constructions, pRT99GUS, pBM113Kp, pActl-D, and pGA984, 
using the *biolistic* PDS-lOOO/He device. A protocol was devised for 



efficient *gene* transfer and *gene* expression assay in pollen. False 
positive results for expression of the beta-glucuronidase (GUS) *gene* 
assayed with the substrate X-glucuronide were observed with pollen of 
yellow cypress, western hemlock, and lodgepole pine. The highest levels 
of transient GUS *gene* expression were obtained with plasmid pBMllSKp, 
which carried the GUS *gene* under the control of the wheat abscisic acid 
inducible early methionine promoter. The plasmids pRT99GUS (35S promoter) 
and pActl-D (rice actin promoter) yielded similar intermediate revels of 
transient GUS *gene* expression. The pollen-specific promoter of the 
alpha-tubulin *gene* from Arabidopsis thaliana (pGA984) yielded the 
lowest levels of *gene* expression in pollen. Of the four species, yellow 
cypress showed the lowest levels of transient GUS *gene* expression and 
black spruce yielded the highest levels. The neomycin phosphotransferase 
II (NPT II) *gene* was also tested as a reporter *gene* for pollen 
transformation and was easily assayed via ELISA. The fusion *gene* 
between NPT II and GUS genes was detected at a lower level than the 
nonfused NPT II *gene* when under the control of the same 35S promoter. 
The method devised here could be used for the study of tissue-specific 
*gene* expression in conifer pollen. 
MISCELLANEOUS TERMS: *DNA* TRANSFER METHOD... 

. , .*GENE* TRANSFER 
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Stable transformation of barley callus using *biolistic* *particle* 
bombardment and the phosphinothricin acetyl transferase (bar) *gene*. 

ABSTRACT: Suspension culture cells of barley (Hordeum vulgare L. cv. 
Klages) were collected on filters and bombarded with gold *particles* 
carrying the Basta resistance (bar) *gene*, or both bar and the 
beta-glucuronidase (uidA) genes in a *Biolistic* ^Particle* Accelerator. 
Filters carrying the bombarded tissues were selected on basal medium with 
increasing concentrations (maximum of 200 mg 1-1) of phosphinothricin. 
Surviving calli were assayed for the presence of phosphinothricin 
acetyltransferase activity. All positive calli were shown to have the bar 
*qene* integrated into their genome. Nine independent stable 
transformation events have been analyzed with substantial variation in 
the integration pattern and transgene copy number. Some albino... 
MISCELLANEOUS TERMS: . . .*DNA* TRANSFER METHOD 
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Transient *gene* expression in sunflower (Helianthus annuus L.) following 
mi cr ©projectile boiribardment . 

ABSTRACT: Transient expression of the uidA *gene*, coding for 

beta-glucuronidase (GUS) and driven by different promoters, has been 
induced in sunflower cotyledonary explants and immature zygotic embryos 
of different developmental stages using two ^particle* delivery systems. 
Explants were evaluated for expression of beta-glucuronidase activity 3 
days, 2, and 4 weeks post bombardment. Immature embryos were more 
suitable for, , . 

...observed in the epidermal layer, while in immature embryos they were 
located between the epidermis and the fourth mesophyll layer. The 
performance of the two *biolistic* equipments was comparable. Under any 
condition, GUS expression declined with increasing culture time. 
MISCELLANEOUS TERMS: ...*DNA* TRANSFER METHOD. . . 
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A *biolistic* approach for the transfer and expression of a gusA reporter 
*gene* in embryogenic cultures of Pinus radiata, 

ABSTRACT: The *biolistic* *particle* delivery system was used for the 

delivery of *DNA* into embryogenic tissue culture cells of Pinus radiata 
D Don. Several experiments with varying parameters were performed to 
increase the delivery efficiency. Six different controlling elements were 
cloned upstream of the beta-glucuronidase coding sequence (gusA reporter 
*gene*) and transient expression of the gusA reporter *gene* was compared 
three days after bombardment. The results clearly indicate a decrease in 
transient expression as follows: pEmu-derivatives with the 
ocs-enhancer-element gt... 

of blue spots 10-14 days after bombardment. A few blue clumps however, 
"'were still detected 35 days after shooting. Embryo initials expressing 
the gusA *gene* in all cells were also detected. The results suggest that 
it will be possible to develop a reliable *biolistic* protocol for stable 
integration of genes into Pinus radiata embryogenic cultures which are 
capable of plant regeneration. 

MISCELIANEOUS TERMS: *DNA* TRANSFER METHOD... 
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Induction of alloreactive cytotoxic T lymphocytes by intra-splenic 
immunization with allogeneic class I major histocompatibility complex 
*DNA* and DC-chol cationic liposomes. 

...ABSTRACT: can evoke a specific immune response against them. We have 
"expressed allogeneic class I major histocompatibility complex (MHC) 

molecules on tumor cells, through ex vivo *DNA* -mediated *gene* transfer. 
These molecules are potent immuno -modulators for the stimulation of 
strong immune reactions against certain malignancies. In order to achieve 
efficient *gene* delivery to tumor cells in vivo, we have compared the 
efficiencies of *gene* transfer into mammalian tumor cells by the 
*biolistic* ^particle* delivery system and cationic liposomes. In this 
report, we have demonstrated that cationic liposomes prepared by DC-chol 
and DOPE gives the best efficiency of... 

...b allo-reactive cytotoxic T lymphocyte (CTL) response could be generated 
"following in vivo immunization of AKR/J mouse spleens with the H-2K-b 
*gene* and DC-chol cationic liposomes. The direct immunization of mouse 
spleens to induce cell-mediated immunity against exogenous antigens may 
allow alternative treatment strategies for... 

MISCELLANEOUS TERMS: *BIOLISTIC* *PARTICLE* DELIVERY SYSTEM... 
...*GENE* TRANSFER 
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Evaluation of peanut (Arachis hypogaea L.) leaflets from mature zygotic 
embryos as recipient tissue for *biolistic* *gene* transfer. 



ABSTRACT: Leaflets from mature peanut embryos are a useful recipient tissue 
?or*blolistic* *DNA* transfer. Fertile plants were regenerated from 
leaflets from genotypes representing all botanical types of Peanut. 
Regeneration frequency was strongly influenced by genotype NPT II and 
Gufchimaeric *gene* fusions, driven by the CaMV 35S promoter, were 
exoressed transiently following *biolistic* delivery to unexpanded 
leanets BoSardmen^ conditions affecting transient expression frequency 
lire determined using a prototype of the Bio Rad PDS IJOO/"^^ ,^ . 
helium-powered ^particle* acceleration apparatus .Stably transformed 
calli were derived routinely from leaflet tissue bombarded with the NPT 
II *qene* and subsequently cultured on kanamycin. Several plants nave 
been regenerated from treated explants under kanamycin selection. Thus 



far, none of these has been stably transformed. 
MISCELLANEOUS TERMS: BETA - GLUCURONIDASE *GENE*; 



.CHIMERIC *GENE* FUSIONS... 
.EXOGENOUS *DNA* TRANSMISSION. 
.NPT-2 *GENE*; 
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ISSN: 0003-1062 

DOCUMENT TYPE: Article 
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LANGUAGE: English 

Genetic transformation of peach tissues by *particle* bombardment. 

ABSTRACT: Physical and biological parameters affecting the efficiency of 
*biolistic* transformation of peach were optimized using 
beta-glucuronidase (GUS) as a reporter *gene*, such that efficiency of 
transient GUS expression in peach embryo-derived callus was increased 
markedly. Transient expression was also obtained in embryonic axes, 
immature embryos, cotyledons, shoot tips, and leaves of peach. Stable 
expression of a fusion *gene* combining neomycin phosphotransferase 
(NPTII) and beta-glucuronidase activities has been achieved m peach 
embryo calli. Sixty-five kanamycin-resistant callus lines were obtained 
from 114 . . . 

.GUS assay and PCR analysis. All seven lines showed GUS activity. PCR 
analysis confirmed that, in most of the putative trans formants, the 
chimeric GUS/NPTII *gene* had been incorporated into the peach genome. 
The transgenic callus lines were very weakly morphogenic, presumably 
because the callus was 5 years old and no transgenic shoots developed 
from this caUus. Results of this research demonstrate the feasibility of 
obtaining stable transgenic peach tissue by *biolistic* transformation. 
MISCELLANEOUS TERMS: ...*DNA* TRANSFER METHOD 
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*Biolistic* delivery of foreign *DNA* or genomic transcripts of plant virus 
full-length cDNA clones into monocotyledonous and dicotyledonous plant 
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AUTHOR: Hiruki Chuji{a); Kakuta Hideo; Hashidoko Yasuyuki; Ge Zhongming (a) ; 

Figueiredo Gina(a); Mizutani Junya 
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DOCUMENT TYPE: Article 

RECORD TYPE: Citation 

LANGUAGE: English 

*Biolistic* delivery of foreign *DNA* or genomic transcripts of plant virus 
full-length cDNA clones into monocotyledonous and dicotyledonous plant 
tissues . 

MISCELLANEOUS TERMS: COMPLEMENTARY *DNA*; *DNA* TRANSFER METHOD... 

...*GENE* EXPRESSION... 
. . PARTI CLE* GUN 
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Microprojectile-mediated *DNA* delivery to the Salicaceae family. 
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AUTHOR ADDRESS: (a)Mol. Genetics and Tissue Culture Group, Petawawa Natl. 

Forestry Inst., Forestry Can., Chalk Rive**Canada 
JOURNAL: Canadian Journal of Botany 71 (11) :pl458-1466 1993 
ISSN: 0008-4026 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 
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Microprojectile-mediated *DNA* delivery to the Salicaceae family. 

ABSTRACT: A transient *gene* expression system was developed for the 
Salicaceae family using microprojectile-mediated *DNA* delivery ( 
*Biolistic*) to cell suspensions. Using Populus nigra times Populus 
maximowiczii line NMl, 10 variables were optimized. Optimvim transient 
*gene* expression under the 10 conditions tested was obtained with a 7- 
to 9-day-old cell suspension. Highest transient levels were observed with 
samples positioned 13.5 cm from the stopping plate and bombarded with 
1.6-mu-m gold ^particles* coated with 1 mu-g of *DNA* precipitated with 
CaCl-2. Assaying for beta-glucuronidase *gene* expression was performed 1 
day after bombardment. The fate of the microparticles in the bombarded 
cells was studied, showing that 58.9% of cells expressing the 
beta-glucuronidase *gene* had microparticles located in the nucleus or 
its vicinity and the remaining cells had microparticles in the cytoplasm. 
Cell suspensions from five different lines {P. . . 

...NM6, Populus deltoides times P. nigra line DN106, Populus tremula times 
Populus alba line 7171-B4, and Salix alba sanguinea line SA-2) yielded 
transient *gene* expression. The relative strengths of beta-glucuronidase 
expression in the lines tested were NMl = 7171-B4 gt NM6 gt DN 106 gt 
SA-2. Six plasmid constructions were also tested in line NMl for 
transient beta-glucuronidase *gene* expression. The x-glucuronide 
histochemical assay did not reveal any differences, but the methyl 
umbelliferone glucuronide fluorescent assay yielded the following 



relative levels of transient *gene* expression with the different 
promoter sequences: 35S-35S-AMV enhancer = 35S-AMV enhancer gt 35S-35S - 
35S-35S-AMV enhancer with the beta-glucuronidase - neomycin 
phosphotransferase fusion gt 35S. Four transgenic cell lines of P. nigra 
times P. maximowiczii were characterized for kanamycin resistance and 
neomycin phosphotransferase II *gene* activity. Polymerase chain reaction 
and Southern hybridization analyses indicated the presence of the 
beta-glucuronidase and neomycin phosphotransferase II genes in the genome 
of three. . . 

MISCELLANEOUS TERMS: . . . *GENE* EXPRESSION 
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AUTHOR: Rasmussen Jeanette L(a); Kikkert Julie R; Roy Mihir K; Sanford John 
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♦Biolistic* transformation of tobacco and maize suspension cells using 
bacterial cells as microprojectiles. 

ABSTRACT: We have used both Escherichia coli cells and Agrobacterium 
tumefaciens cells as microprojectiles to deliver *DNA* into 
suspension-cultured tobacco (Nicotiana tabacum L. line NTl) cells using a 
helium-powered *biolistic* device. In addition, E. coli cells were used 
as microprojectiles for the transformation of suspension-cultured maize 
(Zea mays cv. Black Mexican Sweet) cells. Pretreating the bacterial cells 
with phenol at a concentration of 1.0%, and combining the bacterial cells 
with tungsten ^particles* increased the rates of transformation. In N. 
tabacum, we obtained hundreds of transient trans formants per bombardment, 
but were unable to recover any stable transf ormants . In... 
MISCELLANEOUS TERMS: . . . *GENE* GUN... 

. . .*GENE* TRANSFER METHOD. . . 

. . .* PARTICLE* GUN 
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Expression of GUS-*gene* in monocot teitiperate grasses by an improved 
*particle* gun. 

ABSTRACT: Successful delivery of foreign genes to intact calluses of 

monocot orchardgrass (Dactylis glomerata L.) and timothy (Phleum pratense 
L.) was demonstrated by using an improved *particle* gun. This 
*biolistic* device was equipped with a polyacetal macropro jectile with 
GUS - *gene* coated gold ^particles*, driven by gas pressure from a 
helium cylinder controlled by a solenoid valve. The *particlegun* is a 
widely useful transformation method capable of overcoming the host - 
range restrictions of Agrobacterium and the regeneration problems of 
protoplast trans formation . 

MISCELLANEOUS TERMS: . . . *GENE* TRANSFER METHOD. . . 
...TRANSIENT *GENE* EXPRESSION 
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Optimization of *biolistic* transformation of eiribryogenic grape cell 
suspensions . 

AUTHOR: Hebert Dominique; Kikkert Julie R; Smith Franzine D; Reisch Bruce I 
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AUTHOR ADDRESS: (a)Dep. Horticultural Sci., New York State Agricultural 

Experimental Staton, Cornell Univ., Geneva, **USA 
JOURNAL: Plant Cell Reports 12 (10) :p585-589 1993 
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Optimization of *biolistic* transformation of embryogenic grape cell 
suspensions . 

ABSTRACT: Embryogenic suspensions of 'Chancellor' (Vitis L. complex 
interspecific hybrid) were bombarded with tungsten *particles* coated 
with plasmid pBI426 encoding beta-glucuronidase (GUS) and neomycin 
phosphotransferase (NPTII) which results in kanamycin' resistance. Two d 
after bombardment, cultures were placed on semi-solid medium containing 
either 8.6 or 17.2 mu-M kanamycin. Factors that affect *biolistic* 
transformation rates were studied. Tungsten microproj ectiles with a mean 
diameter of 1.07 mu-m (MIO) resulted in more transient *gene* expression 
than 0.771 mu-m diameter *particles*. Using MIO ^particles*, helium 
pressures of 1000 and 1200 psi yielded more GUS-expressing colonies per 
plate than did 800 psi 2 d following bombardment. The number of 
transformants present after 34 d was not affected by the helium pressure. 
The distance between the *particle* launch site and the target cells, and 
the number of days between the last cell subculture and bombardment, did 
not affect the numbers of transient... 

...three fold compared with plates wrapped with a porous venting tape. With 
up to 850 transformed callus colonies per plate 23 d after bombardment, 
the *biolistic* device holds much promise as a method to achieve stable 
transformation of grapevines. 
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Stable transformation of the food yam Dioscorea alata L. by *particle* 
bombardment . 

ABSTRACT: A *biolistic* *particle* gun was used to deliver genetic material 
into intact yam cells. Cultured suspension cells of D. alata were 
bombarded with micropro jectiles coated with pBI221.2 *DNA* and 
histochemical assays were carried out to show transient GUS expression in 
bombarded cells. Stably transformed D. alata cells were recovered from 
cultured cells after... 

.activity in each line was determined f luorometrically . The use of a 
"specific GUT inhibitor showed that the GUS activity was due to the 
introduced uidA *gene* rather than to any intrinsic GUS-like activity 
originating from the plant. Incorporation of the introduced *DNA* into 
the plant genomic *DNA* was confirmed by Southern analysis. 
MISCELLANEOUS TERMS: ...COMPLEMENTARY *DNA*; 
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The *Biolistic* PDS-lOOO/He device. 

ABSTRACT: This paper describes the design, operation, and performance of 
the *Biolistic* PDS-lOOO/He device, which is used to transform living 
organisms with foreign *DNA*. *DNA* is delivered to cells in association 
with microscopic metal ^particles*, called microcarriers, that are 
propelled at high velocity towards target tissues. The microcarriers are 
accelerated on a plastic cylinder, called a macrocarrier, which is driven 

'helium gas. The effectiveness of the PDS-lOOO/He device was tested by 
"bombarding tobacco cell suspension cultures with microcarriers that were 
coated with plasmid *DNA* containing the B-glucuronidase (GUS) and 
neomycin phosphotransferase II (NPTII) genes. Two days after bombardment, 
there were 6835 +- 594 cell clusters per petri plate that expressed the 
GUS *gene*. Kanamycin resistant colonies were observed 6 to 8 weeks after 
bombardment, at a rate of 838 +- 134 colonies per bombarded plate. 
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Inoculation of peppers with infectious clones of a new geminivirus by a 
♦biolistic* procedure. 

ABSTRACT: tentatively named pepper huasteco virus (PHV) . The cloned 
""viral DNAs were infectious when inoculated by bombardment into pepper 
plants. The bombardment was accomplished using tungsten *particles* 
coated with *DNA* from both genomic components. The *particles* were 
delivered using a helium pressure-based apparatus (*biolistic* 
procedure) . Replication of the viral *DNA* in plants was confirmed by 
Southern analysis and polymerase chain reaction (PCR) amplxfxcation of 
the coat-protein *gene*. Plants inoculated with either the A (plasmid 
PIGV22) or B (plasmid pIGV21) component alone did not develop any visible 
symptoms, and viral *DNA* was not detected by molecular hybridization. 
The advantages of this new inoculation procedure are discussed. 
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An inproved rice transformation system using the *biolistic* methods. 

ABSTRACT: Immature embryos and embryogenic calli of rice, both japonica and 
indica subspecies, were boiriaarded with tungsten *particles* coated with 
plasmid *DNA* that contained a *gene* encoding hygromycin 
phosphotransferase (HPH, conferring hygromycin resistance) driven by the 
CaMV 35S promoter or Agrobacterium tumefaciens NOS promoter. Putatively 
transformed cell clusters were identified from. . , 

an average of one transgenic plant was produced from 1.3 immature 
""embryos or from 5 pieces of embryogenic calli bombarded. Integration of 
the introduced *gene* into the plant genome, and inheritance to the 
offspring were demonstrated. By using this procedure, we have produced 
several hundred transgenic plants. The procedure described... 
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Mioroprojectile-mediated *DNA* delivery in haploid and diploid entoryogenic 
cells of Larix spp. 

ABSTRACT: A ^particle* bombardment protocol using the Dupont *Biolistic* 
'pSticle* delivery system and the beta-glucuronidase reporter *gene* was 
developed for eni)ryognic cell lines of Larix. Comparison of four sizes of 
tungsten microproj Utiles showed the hgihest transient *gene* expression 
with 1.11 mu-m diameter *particles* . The highest beta-glucuronidase 
transient *gene* activity was in cells bombardment 5 and 6 days after 
s^bculturing to fresh media. Comparison of 22 different cell lines of 
haploid and diploid Larix decidua, Larix leptolepis, Larix times 
leptoeuropae, and Larix times eurolepis showed variation among the cell 
lines in beta-glucuronidase *gene* activity, embryogenesis, and cell 
giow?h in diploid lines, the levels of transient *gene* expression were 
Mgher with youngest lines; however, this trend was not distinguishable 
in haploid lines . 

MISCELLANEOUS TERMS: . . . *GENE* EXPRESSION 
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Expression of luciferase and beta-glucuronidase in Pinus radiata suspension 
cells using electroporation and *particle* boinbardment . 

ABSTRACT: The reporter *gene* beta-glucuronidase, under the control of the 
35S promoter from cauliflower mosaic virus, was introduced i^to a 
suspension-cultured cell line of Pinus radiata using ^i^^^^f °P°"^^°^, ^^^3 
^particle* bombardment. Electroporation of suspension-derived protoplasts 
in the presence of pBl221 resulted in transient beta-glucuronidase 
activity. Maximum levels of beta-glucuronidase activity were obtained... 

and metabolic activity, as determined by fluorescein diacetate staining 
;nd chlorophyll fluorescence. Electroporation of P. radiata protoplasts 

::?h a ;LsmId containing a firefly l-if--!,-P-^-/f "^;,^^r?haf 
a 35S promoter resulted in expression levels that were 2-3.5 times that 
of background. *Biolistic* transfer of a beta-glucuronidase coding 
sequent drive by a 35S promoter resulted in histochemically detectable 
beta-glucuronidase activity in P. radiata suspension culture cells... 

...radiatta extracts containing less than 100 mu-g of total soluble protein 
did not exhibit any inhibitory effect. These studies establish two 



different methods of *gene* transfer into a P. radiata cell line and will 
contribute to our ability to examine a variety of promoter types 
associated with transcriptional regulation in... 
MISCELLANEOUS TERMS: . . . *GENE* EXPRESSION 
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Viral genome delivery into detached and intact leaf tissues "f.'^^^l,.. 
unguiculata by *BNA*-coated gold *particles* accelerated by high velocity 
macroproiec tiles . 

MISCELLANEOUS TERMS: . . . *BIOLISTIC* DEVICE 
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*Gene* transfer in higher plants through *biolistic* delivery. 

MISCELLANEOUS TERMS: *DNA* DELIVERY... 

. . .^PARTICLE* GUN 
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TRANSIENT EXPRESSION OF THE BETA GLUCURONIDASE *GENE* INTRODUCED INTO 
UROMXCES-APPENDICUIATUS UREDOSPORES BY *PARTICLE* BOMBARDMENT 

ABSTRACT: Plasmids carrying the .beta. -glucuronidase *gene* (GUS) under the 
control of the promoter from the previously cloned *gene* specific for 
infection structure, INF24, were constructed by inserting the INF24 
promoter in front of the GUS *gene* carried in the ^luescript vector. 
These plasraid DNAs were then introduced into uredospores of the bean rust 
fungusT Uromyces appendiculatus ; the *biolistic* *particle* delivery 
system was used. With germination and differentiation on collodion 
membranes, GUS activity assayed histochemically with X-gluc was evident 
only in those germlings that... 
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MAJOR IMPROVEMENTS IN *BIOLISTIC* TRANSFORMATION OF SUSPENSION-CULTURED 
TOBACCO CELLS 

ABSTRACT: Suspension cultures of the NTl line of Nicotiana tabacum L. were 
used as a model system to study plant *biolistic* transformation, because 
of their uniformity, rapid growth, and ease of handling. The 

beta. -glucuronidase *gene* and the neomycin phosphotransferase genes 
were used to assay transient and stable transformation. Numerous factors 
were studied and optimized, such that the frequency of transformation was 
increased roughly 60-fold for transient transf ormants and 20-fold for 
stable transf ormants. Both biological parameters (the promoter used to 
drive *gene* expression, osmotic preconditioning and postbombardment 
handling of the cells) and physical parameters of the bombardment process 
(*particle* acceleration device and accelerator parameters) were tested. 
The factors that increased transformation rates the most were promoter 
strength, use of a helium-driven *particle* accelerator, and osmotic 
Dreconditioninq of the cells. 

nF^rRIPTORS- NICOTIANA-TABACUM BETA GLUCURONIDASE *GENE* NEOMYCIN 

?S?s?Jo?^SFeSsE *GENE* PROMOTER STRENGTH ^PARTICLE* ACCELERATOR OSMOTIC 

PRECONDITIONING 
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EFFECT OF PROMOTER SEQUENCE ON TRANSIENT EXPRESSION OF THE BETA 
GLUCURONIDASE *GENE* IN EMBRYOGENIC CALLI OF LARIX-X-EUROLEPIS AND 
PICEA-MARIANA FOLLOWING MICROPROJECTION 

ABSTRACT: The transient expression of the .beta . -glucuronidase reporter 
*qene* was compared in erabryogenic cell lines of Larix .times, eurolepis 
(L. decidua .times. L. leptolepis) and Picea mariana after introduction 
of eight vectors containing different promoter sequences using the Dupone 
BiolisticTM *particle* delivery system. Transient .beta . -glucuronidase 
*qene* expression was highest in cells of both species after bombardment 
using the wheat abscisic acid inducible Em *gene* promoter. Transient 

beta -glucuronidase *gene* expression was comparable in P. mariana and 
L .times, eurolepis for all vectors, with the exception of the rice 
actin promoter that yielded higher activity in P. mariana than in L. 

times, eurolepis. The Em *gene* promoter proved inducible by abscisic 
acid; upon the addition of abscisic acid to the culture medium, 
beta. -glucuronidase *gene* expression was increased 2.3- and 4.4-tolcl 
for L. .times, eurolepis and P. mariana, respectively. Investigation of 
beta. -glucuronidase *gene* expression over time showed that all 
transient activity disappeared 16 days after microprojection. 
DESCRIPTORS: LARIX-EUROLEPIS LARIX-DECIDUA WHEAT HYBRIDIZATION GENETIC 
JSoZTioN PLANT BREEDING TISSUE CULTURE DU PONT *BIOLISTIC* ^PARTICLE* 
GUN 
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GENETIC TRANSFORMATION OF SWEET POTATO BY *PARTICLE* BOMBARDMENT 

ABSTRACT: Transient and stable expression of foreign genes has been 
achieved in sweet potato using the *particle* bombardment system of 
*qene* delivery. Callus and root isolates of two genotypes (Jewel and 
TIS-70357) with positive signs of transformation have been recovered. 
Tungsten microcarries coated with plasmid *DNA* (pBI 221 containing the 
qusA *geneM were accelerated at high velocity using a *biolistic* device 
into sweet potato target tissues. Histochemical examination of bombarded 
leaf and petiole explants revealed that most had cells expressing the 
gusA *gene*. When explants were cultured, calli and roots developed in 
most bombarded tissues. Similar results but with a lower frequency of 
transformation were observed when the... 

roots and calli were positive for gusA expression when tested even after 
"one year of in vitro culture, and thus the expression of the foreign 
*qene* is fairly stable. The *particle* bombardment approach of *gene 
delivery appears to 'have a potential for generating transgenic sweet 
i-»ohat-nps with useful aqronomic traits. 
DES?R?P?0RST IPOMOEA-BATATAS PLANT GENETICS TISSUE CULTURE *GENE* TRANSFER 
*DNA* *BIOLISTIC* DEVICE METHOD PRODUCTIVITY CROP INDUSTRY 
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TRANSFORMATION OF THE DEVELOPING BARLEY ENDOSPERM BY *PARTICLE* BOMBARDMENT 

ABSTRACT: Delivery of *DNA* into intact ^^^^^^^ . :i?Pi;|„^^^^^^ 
(Hordeum vulgare L.) endosperm was performed with the BIOLlSTic. 
ipaS^e^gun. It is shown that the proximal 532 base pairs (bp) of the 
upstream region of a Bl-hordein *gene* drive the expression of the 

beta. -glucuronidase (GUS) *gene* (uidA) in sub-aleurone and 
starchy-endosperm cells but not in cells devoid of starch, i.e. 
developing aleurone cells. The 35S promoter from cauliflower... 

This cell-specific activity of the hordein promoter was verified by a 
■"detailed histological study of the regions of the extruded endosperms 
expressing the ufdA *gene* . The analysis included a histological study of 
the developing endosperm as a base for classifying the different cell 

DES^^RIPTORsf HofDES-?i;iAR^^^^^ STARCHY ENDOSPERM CELLS *DNA* HORDEIN 

*GENE* BETA GLUCURONIDASE 
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DIRECT *GENE* TRANSFER AND TRANSIENT *GENE* EXPRESSION IN A MARINE RED ALGA 

D?sJR?P?Ss-^J?SScrKS?A?SYCUS-ALVAREZII EUCHEUMA-COTTONII PLASMIDS DU 
?0n5 4^0LIST??*^StICLE* DELIVERY SYSTEM FOREIGN *GENE* INTRODUCTION 
CAULIFLOWER MOSAIC VIRUS 355 PROMOTER REGION BETA GLUCURONIDASE 
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AUTHOR ADDRESS: DEP. HORTIC. SCI., CORNELL UNIV., HEDRICK HALL, GENEVA, NY 
14456. 

JOURNAL: TECHNIQUE (PHILA) 3 (1). 1991. 3-16. 
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AN IMPROVED HELIUM-DRIVEN *BIOLISTIC* DEVICE 

ABSTRACT- We have developed a new helium-driven *biolistic* acceleration 

which represent a major advance in *biolistic* technology both 
in terms of efficiency and range of use. This system provides greater 
fJexibUiJy, safety, and repeatability. It also results in less damage to 
tirgit tisi^es, higher velocities, and better *particle* distribution A 
soSal configuration of the new helium system is designed as a hand-held 
Str^ent that allows for targeting of any size intact organism The new 
system markedly enhances *biolistic* transformation ^^^^^^^l^y 
bacteria, yeast, plant cells, cultured animal cells, and intact mouse 
tissue when compared to our most advanced device previously in use. 
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TRANSIENT EXPRESSION OF THE BETA GLUCURONIDASE *GENE* IN EMBRYOGENIC CALLUS 
OF PICEA-MARIANA FOLLOWING MICROPROJECTION 

ABSTRACT: A microproj ection protocol using the 0"^°^^ BiolisticTM 

*Darticle* delivery system and the .beta. -glucuronidase (GUS) reporter 
4eS fused with ?he 35S promoter of Cauliflower mosaic virus (CaMV) was 
developed for Picea mariana callus. Comparison of four tungsten 
microp?ojectile sizes showed the highest transient *gene* expression with 
Tnmu?i diameter ^particles*. Adsorption of *DNA* on the microcarriers 
i;lig caTcium chloride led to higher GUS *gene* activity than using 
Dolvethylene glycol. GUS *gene* activity in P. mariana was the highest 
Shen celirwe^e treated 5 and 6 days after subculturing to fresh media. 
Srwheat ABA-inducible Em *gene* promoter yielded 4.5 txmes higher GUS 
igene* activity than the 35S CaMV promoter. Comparison of transient GUS 
*gene* expression among 10 P. mariana embryogenic cell lines from six 
dfSerent open-pollina?ed families showed comparable *gene* activity, 
wii-h exceotion of one family showing no GUS *gene* activity. 

DESCRIPTORS- FoSe?TR? CAULIFLOWER MOSAIC VIRUS DISEASE RESISTANCE PLANT 

BrIedJnG *li0L?STIC* ^PARTICLE* DELIVERY SYSTEM BETA GLUCURONIDASE PROMOTER 

ACTIVITY 
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*BIOLISTIC* TRANSFORMATION OF A PROKARYOTE BACILLUS -MEGATERIUM 

ABSTRACT: We present a simple and rapid method for introducing exogenous 
*DNA* into a bacterium. Bacillus megaterium, utilizing the recently 
developed *biolistic* process. A suspension of B. megaterium was spread 
onS the surface of nonselective medium. Plasmid pUBllO *DNA*, which 
contains a *gene* that confers kanamycin resistance, was precipitated 
onto tungsten ^particles*. Using a *biolistic* propulsion system, the 
coated *particles* were accelerated at high velocities into the B. 
megateriSm recipient cells. Selection was done by use of an agar overlay 
containina 50 .itiu.g of. . • . . . ^ . 

..?med"m interface after 72 h of incubation, and the recipient straxn was 
shown to contain the delivered plasmid by agarose gel electrophoresis of 
isolated plasmid *DNA*. All strains of B. megaterium tested were 
successfully transformed by this method, although transformation 
e?5Jciency varied among strains. Physical variables of the ^biolistic* 
process and biological variables associated with the target cells were 
optimized, yielding > 104 transf ormants per treated place. This is the 
fTrc:i- renort of the *biolistic* transformation of a procaryote. 

DEsJr?PtSrs? PLASMID-COATED TUNGSTEN -PARTICLE- BOMBARDMENT BIOTECHNOLOGY 
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The Cinf 2-Hinf 2 zinc- finger is a widely occurring *DNA* binding motif, 
usually present as tandem repeats. The majority of Cinf 2-Hinf 2 
zinc-finger proteins that have been studied are derived from animals. Here, 



we characterize a member of a distinct class of plant Cinf 2-Hinf 2 
zinc-finger proteins in detail. A cDNA clone encoding a *DNA* binding 
protein from Arabidopsis was isolated by Southwestern screening. The 
protein, termed ZAPl (Zinc-dependent Activator Protein-1) , is encoded by a 
sinale copy *gene*, which is expressed to similar levels in root and 
fiower, tfa somewhat lower level in stem and to low levels in leaf and 
siliques. The optimal binding site was determined by random binding site 
selec^Ln, and the consensus sequence found is CGTTGACCGAG. The homology 
;:t:ee; Z^Pl and other *DNA* binding proteins is -^^ricted to a repeated 
region of a stretch of 24 highly conserved amino acids followed by a 
zinc-finger motif (C-Xinf 4-C-Xinf 2inf 2inf -inf 2inf 3-H-Xinf 1-H) . The 
C-terminal zinc-finger region is essential for *DNA* binding, whereas 
deletion of the N-terminal one resulted in 2. 5- fold reduced binding 
affinity. Binding of ZAPl to *DNA* was abolished by metal-chelating agents. 
?he activation domain as determined in yeast is adjacent to and possibly 
overlapping with the *DNA* binding domain. *Particle* bombardment 
experiments with plant cells showed that ZAPl increases expression of a 
gusA reporter *gene* that is under control of ZAPl ^^^^^"^^^^^es We 
conclude that ZAPl is a plant transcriptional activator with a Cinf 2 Hmf 
2 zinc-finger *DNA* binding domain. 

DRUG DESCRIPTORS: . , 

chelating agent; complementary Mna*; *dna* binding protein-endogenous 

compound — ec 

MEDICAL DESCRIPTORS: ■ j ■ 

amino terminal sequence; arabidopsis; article; binding affinity; binding 
site- *biolistic* transformation; carboxy terminal sequence; consensus 
sequence; controlled study; *gene* expression; molecular cloning; nonhuman; 
plant cell; plant leaf; plant root; priority journal; protein analysis; 
protein domain; reporter *gene*; sequence homology; southern blotting; 
tandem repeat 
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The role of multiple binding sites in the activation of zein *gene* 
expression by ppaque-2 

zeins and a number of non-storage proteins. The interaction of the 02 
pr;;;^n at three clustered binding sites on an isolated 22 kD zein *gene* 
pJomoJer has been investigated. 02 is shown to transactiyate transcription 
from these sites in tobacco mesophyll protoplasts as well as in maize 
endosperm cells transformed by *particle* bombardment. The binding sites 
have Eeen mutated by base exchanges, singly or in different combinations, 
to determine their contribution to transactivation in vivo m both... 
MEDICAL DESCRIPTORS: 

**aene* activation; **gene* expression u i-4-.. 

arScL; binding site; *biolistic* transformation; electrophoretic mobility 
; maize; nonhuman; priority journal; transcription initiation 
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TWO cold inducible genes encoding lipid transfer protein LTP4 from barley 
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..and are less than 1 kb apart in tail-to-tail orientation. They differ 
in their non-coding regions from each other and from the *gene 
corresponding to a previously reported Ltp4 cDNA (now Ltp4 1) . Southern 
b^ot Analysis indicated the existence of three or more Ltp4 genes Per 
haploid genome and showed considerable polymorphism among barley cultivars. 
We have investigated the transient expression of genes HvLtp4.2 and 
SvLtpI 3 following transformation by ^particle* bombardment, using promoter 
fusions to the beL-glucuronidase reporter sequence. In leaves, activities 
of the two promoters were of the same order as those of... 

beS glucu"n?Sase-endogenous compound-ec; complementary *dna*; messenger 
*rna*— endogenous compound— ec; synthetase— endogenous compound— ec 
MEDICAL DESCRIPTORS: 

♦bacterium; *barley; **gene* induction 

arWc!e;b;cterium transformation; *biolistic* transformation; cauliflower 
mosaic virus; cold; cultivar; haploidy; nonhuman; pathogenesis; 
phy^ochemistiy; plant leaf; priority journal; promoter region; reporter 
*gene*; southern blotting; winter; xanthomonas 
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★Particle* -mediated *gene* transfer of granulocyte -macrophage 
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♦Particle* -mediated *gene* transfer of granulocyte-macrophage 
colony-stimulating factor oDNA to tumor cells: Implications for a 
clinically relevant tumor vaccine 

The necessity for prolonged tissue culture manipulations limits the 
clinical application of many forms of *gene* therapy in patients with 
malignancies. We hypothesized that granulocyte-macrophage 
colony-stimulating factor (GM-CSF) cDNA in a plasmid expression vector 
could be effectively introduced... 

...GM-CSF by the transfected tumor cells would confer an effective immune 
response against tumors. GM-CSF cDNA in expression vectors was coated onto 
^old "particles* and accelerated with a *gene* gun device into mouse and 
hian ?^or cells. Human tumor tissue transfected within 4 hr of surgery 



produced significant levels of transgenic human GM-CSF. 



...vaccine treatment. In contrast, only 2% of control animals were 
protected by prior treatment with irradiated B16 cells transfected with the 
vector containing the luciferase *gene*. These results suggest that 
*particle*-mediated transfection of fresh tumor explants with cytokine cDNA 
is an effective and clinically attractive approach for cancer therapy. 
DRUG DESCRIPTORS' 
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formed. To establish an assay for positional identity, cells of distal 
and RA-treated distal blastemas are labeled by transfection with an 
alkaline phosphatase marker *gene* using *particle* bombardment 
(biolistics) . After grafting the distal blastema to a proximal stump, a 
context known as intercalary regeneration, the proximodistal distribution 
of labeled cells in the... 

MEDICAL DESCRIPTORS: . *w HoH^* 

animal cell; animal experiment; animal tissue; article; 

transformation; blastema; controlled study; fluorescence histochemistry, 
image processing; limb amputation; marker *gene*; mesenchyme; morphogenesis 
; newt; nonhuman; priority journal 
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*Gene* gun delivery of mBNA in situ results in efficient transgene 
expression and genetic immunization 
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*Gene* gun delivery of inRNA in situ results in efficient transgene 
expression and genetic immunization 



The use of mRNA to transfer genetic information into mammalian somatic 
cells in vivo or ex vivo may be advantageous in a number of *gene* therapy 
protocols. Success in utilizing in vivo *RNA* delivery for transgene 
expression has been extremely limited, partially due to *RNA* instability 
and to the lack of an efficient intracellular delivery mechanism applicable 
to a wide variety of tissue or organ systems. We report here that a 
*particle*-mediated *gene* delivery technology can be used to effectively 
deliver *RNA* molecules into a number of mammalian somatic tissue types. 
Expression from *RNA* transcripts of three reporter genes, firefly 
luciferase, human growth hormone and human alpha-1 antitrypsin, was 
detected in monolayer and suspension cell cultures bombarded in vitro, and 
in in vivo bombarded rat liver tissues, and mouse liver and epidermal 
tissues. *Gene* gun treatment of mouse epidermis in vivo with human alpha-1 
antitrypsin messenger *RNA* elicited a strong, consistent antibody response 
which showed an increased titer with subsequent boosts. Results from this 
study point to future opportunities of applying *RNA* delivery techniques 
for transgenic studies, genetic vaccination, and *gene* therapy. 
DRUG DESCRIPTORS: 
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**biolistic* transformation; **gene* expression; **gene* transfer; 

immunization , • 4_ 4-* i^. 

animal cell; animal tissue; antibody response; antibody titer; article, 
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Immune responses to hepatitis B virus surface and core antigens in mice, 
monkeys, and pigs after Accell (R) *particle* -mediated *DKA* immunization 
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animal experiment; animal model; *biolistic* transformation; conference 
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In order to evaluate the characteristics and efficiency of *gene* 
transfer in primary cultures of oligodendrocytes, four different techniques 
including *particle* bombardment (Accell(R) *gene* gun), cationic 
liposome-mediated transfection (lipofection) , calcium phosphate 
co-precipitation and retroviral infection were compared using the LacZ and 
lucif erase reporter genes. Highly purified postnatal... 

...sequential immunopanning , plated in culture, and trans fected using 
various reporter and promoter genes. The most efficient expression of LacZ 
Ind ^ucifeLse genes was found with *particle* mediated *gene* delivery. 
The transgene expression level obtained with *gene* gun delivery was at 
least two- to 100-fold greater than three other tested *gene* transfer 
i^Jhods comparison of ?he relative strength of four viral two cellular 
promoters in these primary oligodendrocytes cultures Remonstrated that the 
CMV promoter was the strongest. Using a human growth hormone (hGH) reporter 
*aene*, a long-term transgene expression pattern in primary 
oligodendrocytes was demonstrated to be sustained in culture for the entire 
experimental period (4 weeks) after *particle*-mediated *gene* transfer. 
These results demonstrate that expression of a foreign *gene* can be 
effectively achieved in primary cultures of adult oligodendrocytes, 
especially by using the *particle* bombardment method. The results also 
suggest that the current ex vivo *gene* transfer system may be used to 
manipulate oligodendrocytes for future application in *gene* therapy 
studies . 
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Nuclear expression of an environmentally friendly synthetic protein based 
polymer *gene* in tobacco cells 

We report here expression of a protein based polymer *gene* 
(Glv-Val-Gly-Val-Pro)inf linf 2inf 1, coding for three amino acids in a 
pentamer sequence repeated 121 times via the nuclear genome of tobacco 
ceUs iransformed tobacco cells were obtained by ^particle* borrO^ardment . 
Stably transformed cells show the presence of the polymer *gene in the 
tobacco nuclear genome (2-5 copies) ; introduced polymer *gene is 
transcribed efficiently as revealed by Northern blots; "-^ern blots show 
the presence of the polymer protein. To the best of our knowledge this 
report represents the first demonstration of expression of a synthetic 
*gene* (with no natural analog) in higher plants. 
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